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A.C.Lardo,F.S.Villanueva,J.M.Gardin,C.L.Reid,J. Ramathal,
E.G.Cape.CardiacDynami&$Laboratory University of Pittsburgh, PA,
USA, Univeraityof California Irvine Medical CenteL Irvine, CA, USA
Acousticmicrobubbledestructionis thoughtto be a consequenceof mi-
crobubbleresonancebehavior,althoughthemechanismofthisphenomenon
remainaunclear.Sincefluidviscosity(FV)is an importantheoreticaldeter-
minantof parametep whichaffectmicrobubbleresonancebehavior(e.g.
oscillationamplitudeandfrequency),wehypothesizedthatmicrobubbleper-
.@atenceisaffeeted by FV. Methods: Microbubblepersistencewas deter-
minedueinganopticalparticlesizingsystemcapableofpreciselyquantifying
microbubblenumberandsizeduringandfollowingexposureto ultrasound.
The in vitro apparatusconsistedof a well-mixedresetvoircontaining100
ml of a bid analogfluid (aqueousglycerinsolution)to which0.05 ml of
Albunex@or FS069(MolecularBiosystems,San Diego,CA)was injected.
AtvariableFV(l-2 cP),thechamberwasinsonatadcontinuouslyatvarious
trsnamitpowers(20-100%of max.).Microbubblecountswererecordedev-
eryfivesecondsuntilthe numberof microbubblesdecayedby90%.Particle
countversustime datewerefit to an exponentialdecayfunctionand par-
ticle half-life(TIIZ)calculatedfor eachcondition.Additionally,microbubble
sizedistributionsweregeneratedfollowingtransientexposure(5 seconds)
for eachconditionand mmpared.Results: Fora constanttransmitpower,
particleTI)2 increasedwith increasingFV (p < 0.0001).At a FV of 3cP,
FS069T112increasedfour fold comparedto the IcP sample.Additionally,
evenat lowto moderatetransmitpowers,meanmicrobubblediameterde-
creasedfollowingtransientexposure(p < 0.01),withthiseffectbeingmore
markedat lowerFV.FS069persistedlongerthanAlbunexefor eachcondi-
tion(p < 0.01).Conclusions:Microbubblepersistenceandsizeareaffected
by fluid viscosityduringtransientand continuousexposureto ultrasound.
Theseresultsmay be importantin patientswith abnormalbloodviscosi-
tiesandprovideadditionalinsightintomechanismsof acousticmicrobubble
deetru~ion.
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Duringcold eardioplegia(CP)delivery,albuminmicrobubblesusedin my-
ocardialContrastechocardiographypersistin the myocardium.Usinga cul-
turemedium-perfusedendothelialcell(EC)preparation,wehaveshownthat
ECinflammationincreasesbubbleadhesion,andthatCPfurtheraugments
adherencewhenECSare perfusedat roomtemperature(temp).Totestthe
hypothesisthatco/dCPtempindependentlyaffectsmicrobubbla-ECadher-
ence,coverelipswithculturedhumanmronaqrarteryECSwereexposedto
OWcrystalloidCPfor 10 rein,mountedin a parallelplatesystem,andpar-
fuaedfor 3 minwithfluoreecein-labeladAlbunexsuspendedin CP.Control
eoverelipawefesubjaetedto 3 minCPparfueiononly,withoutpriorexposure
to coldCP.PerfusionswareperformedwithorwithoutpriorECinflammation
withphorbolester,andbubbleadherencewasquantifiedin30fielde/coveralip
usingfluorescentvideomicroscopy.
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h normalECS,coldCP significantlyincreasedthe extentof bubblead-
hesion(p < 0.001)(Figure).Althoughat roomtemp,ECinflammationwas
eaaociatedwith increasedbubbleadherencecomparedto baseline(p c
0.001),exposureof inflamedECto coldCPcauseda further,insignificant
increasein adhesion(p = 0.25).AfterECexposureto coldCP,bubblead-
herenceto normalvs inflamedECSwascomparable(p= 0.92).
Exlmsureof normalendothelialsurfacesto CP at cold tempaugments
Albunexadherenceto ECsbeyondthatseenatambientemp,andtheextent
of adherencequantitativelyparallelsthatseeninfullyactivatedcells.These”
data suggestthat cold temp par se may initiatean EC inflammatory-like
responsepermissivetowardsbubbleadhesion,andmaycontributeto in-vivo
observationsof delayedmicrobubbletransitin cold-CPperfusedhearts.
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G.A.Pantely,D.J.Sahn.Oregon Health Sci. Uniw, Portland, OR, USA,
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The utilityof microbubblesas true flow tracersmay be limited if they are
acousticallylabile,especiallyif reflectivitydeclinesrapidlyduringimaging.We
pumpedaconstentconcentrationofAerosomeamachocontrestagentatave-
Iocityof1.4crn&ethroughaninvitromodelconsistingofathinwalledrubber
tubeencasedin agar.ThetubewasImagedalongthe longaxiswitha pro-
totypeHewlett-Packard(HP)1.8MHztransducerandan HPSONOS2500
eehoeardiogrephymachinecapableof harmonicand gated imagingwhich
produced35msacgatedpulsesof ultrasoundenergyat variablepulseinter-
vals.Gain(output)wasset in a midlevel;spatialpeakpulseaverageof 25
W/cmz.Gatingweesetat 200 messintewals(whichpermittedonlypartial
replenishmentofthetube’sfluidcolumnbetweenpulaes)andsteppedtoward
4000resee(whichpermittedcompletereplenishment),a clearboundarybe-
tweenthereplenishmentwavefrontmovedatepwiseacrossasgatinginterval
wasincreased.On-lineacousticdensityanalysisdemonstrateda99%deeline
inintensityacrossthemodelwhenpulsedevery200msec(p>0.0001, Fig.).
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Thesefindingsdemonstratethatacousticpulsesasshort as 35 mseccan
virtuallyabolishreflectivity.
m1004128 Attenuationof Echo-ContrastUsingAibunexisLineariyReiatadto ExposedUltrasoundPower
HiroyaKondo,R.DanielMurrayAlIanL. Klein,JamesD.Thomas.Tfra
Cleveland Clinic Foundation, Cleveland, OH, USA
Continuousexposureto ultrasoundreducesreflectivityof echo contrast
agents,but the quantitativerelationshipbetweentransmittedpower and
contrastdestructionis unknown.Methods: An in vitromodelweefilledby a
contrastsuspensionof 0.2%of Albunex(MallinckrodtMedical)in 5% dex-
trose.A 7.5 MHzultrasoundtransducerwasappliedto the surfaceof the
suspension,and videooutput(166framee/see,ToshibaSSA-360)linearly
digitizedinto258videointensity(Vi)levels.Transmittedpowerwaachanged
from2.1 mW/cr# (SpatialPeaIdTimeAverage)to 23 mW/cn#(8 levels,10
runseach)andthedataanalyzedbymultilinealregressionof VIvs.timeand
power.
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Results: VI decayedlinearlywith time, and decayedfaster for higher
power(leftfigure);the slopaof VI decaywas linearlyrelatedto power(r=
–0.89,ps 0.05)abovea thresholdof 6 mW/cm2(rightfigure).Conclusion:
1) Belowa threaholdof mW/cm2,Albunexis not significantlyaffectedby
exposureto ultrasound,but destructionriseslinearlyabovethis power.2)
Adjustmentof transmittedultrasoundpowermayallowcontinuousimaging
of echocontrast.
